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(a) 



RESULT OF SI MCA ANALYSIS 

INTERCLASS DISTANCE BETWEEN CNS AND CPS 





SAMPLE • WAVELENGTH SELECTION 


DISTANCE 


A 1 


WATER EXCLUDE 






(Autoscale.SmoothO 5) 2nd Derivative(25)) 


0.836 


A 2 


WATER, NO ISE EXCLUDE 




(Autoscale.SmoothO 5),1st Derivative(25)) 


0.823 


A 3 


WATER, NOISE EXCLUDE 






(Autoscale.SmoothO 5),2nd Derivative(25)) 


0.984 


A4 


WATER, BPW, NOISE EXCLUDE 




(Autoscale.SmoothO 5),1nd Derivative(25)) 


1.156 


A5 


WATER, BPW, NOISE EXCLUDE 






(Autoscale.SmoothO 5).2st Derivative(25)) 


1.826 


A6 : 


WATER, BPW, DILUTED SAMPLE, NOISE 
EXCLUDE, 3TIMES 

(Autoscale.SmoothO 5). 1 st Derivative(25)) 


4.254 


A 7 


WATER, BPW, D I LUTED SAMPLE, NO I SE 
EXCLUDE 

(Autoscale.SmoothO 5),2nd Derivative(25)) 


2.103 


A8 


WATER, BPW, DILUTED SAMPLE, NOISE 
EXCLUDE, 1 TIME 

(Autoscale.SmoothO 5), 1 st Dertvative(25)) 


4.132 



(b) 





Pred. CNS 


Pred.CPS 


No match 


CNS 


34.0000 


0.0000 


0.0000 


CPS 


0.0000 


36.0000 


0.0000 



Table 2 SIMCA Interclass Distance 





PrP-Cu 


PrP-Mn 


PrP 


PrP-Cu 
PrP-Mn 
PrP 


0.00 
28.81 
4.16 


28.81 
0.00 
11.44 


4.15 
11.44 
0.00 



Fig. 17 



Interclass Distance , of SMCA with increased number of Nominations 
CS1: PrP(Cu); CS2: PrP(Mn); CS5: PrP 
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SI MCA distances between PrP isoners increases when dissolved in water 





1 .0 mg/ml concentrartion 


CS2 


CS2@2 
0.000000 


CS3@1 


CS4@2 


CS3 


0.861595 


0.861 SOU 
0.000000 


0.652900 

1.781953 


CS4 


0.652900 


j 1.781953 


o.ooonnn 








0.5 mg/ml concentrartion 




CS2@1 


CS3@1 


CS4@1 


CS2 


0.000000 


2.434433 


0.543989 


L/OO 


2.434433 


0.000000 


2.806436 




0.543989 


2.806436 


0.000000 








0.1 mg/ml concentrartion 


CS2 


CS2@2 

0.000000 


CS3@2 


CS4@1 


CS3 


2.674994 


2.674QQ3 
0.000000 


i.-iflarra, 

1.788170 


CS4 


1.163065 


1.788170 


o.ooonnn 








0.05 mg/ml concentrartion 




CS2@1 


CS3@1 


CS4@1 


CS2 


0.000000 


7.862999 


8.612659 


CS3 


7.862999 


0.000000 


5.843394 


CS4 


8.612659 


5.843394 


0.000000 



CS2: PrP(Cu) in Water 

CS3: PrP in Water 

CS4: PrP in W(Cu) (water with cupper) 
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(b) 

Interclass Distance: SIMCA 





Classl 


Class2 


Class3 


Class PrP(Cu) Class :1 


0.0 


1.19 


24.84 


Class PrP Class: 2 


1.19 


0.0 


26.43 


Class PrP in W(Cu) 

Class:3 


24.84 


26.43 


0.0 



(c) 



Misclassification SIMCA 





Predl 


Pred2 


Pred3 


No match 


Actual Class 1 


13.00 


0.00 


0.00 


0.00 


Actual Class 2 


0.00 


13.00 


0.00 


0.00 


Actual Class 3 


0.00 


0.00 


13.00 


0.00 



Fig. 21 



SIMCA distances between PrP isomers increases when dissolved in water 

Each PrP sample is analysed at 

4 different temperatures : 21*0, 30^, 35°C, 37°C 
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(a) 



ANTIGEN 




Factor9 


Percent 


cumulative 


SEV 


Press Val 


rVal 


SEC 


Press Cal 


rCal 


(313) 


0.009203 


99.94567 


|l.008785| 


14.24707 


0.866991 


0.026814 


0.002876 


0.999969 


Factors 


Percent 


cumulative 


SEV 


Press Val 


rVal 


SEC 


Press Cal 


rCal 


(1EI) 


1.745422 


99.94188 


3. 558607 


88.64576 


0.85991 


0.41932 


0.17583 


0.99679 



(c) 



InterClassDistance 
(SIMCA, raw spectra, mean-center, smoothing 25nm) 


PCA Factors 


1 


8. 65 


4 


1&2 


9. 79 


4 


1&2&3 


10. 11 


4 



.23 




Factor6 
(30) 


Percent cumulative SEV Press Val rVal SEC Press Cal rC al 
0.U6864 99.8904 | 0 .46667 B | 8.068082 |0. 951239| 0.37921* < ,1405, 0.970001 


FactorS 


Percent cumulative SEV PreasVal rVal SEC PressCal r Cal 
6.582126 98.31849 | 0 . 937039 3.512,66 [T893979 0.357026 0.127468 0.992689 



(a) 

SIMCA DISTANCE of Granu I /Powder Coffee serially diluted with water 



CONCENTRATION 
AFTER DILUTION 


SIMCA DISTANCE 


1% 


15.96 


2% 


5.98 


3% 


7.16 


4% 


6.77 



(b) 

SIHCA DISTANCE of Granul/Powder Sugar serially diluted with water 



CONCENTRATION 
AFTER DILUTION 


SIMCA DISTANCE 


0.50% 


5.15 


1% 


4.51 


2% 


7.6 


4% 


1.59 



(c) 



SUGAR Concentartion leasurenent.PLS regression (0.5,1,2,4%) 





Rv (Serial Dilution) 


SEV (Serial Dilution; 


Granul 
Powder 


0.995 
0.9998 


0.0438 
0.0258 



Blood Plasma Spectra - Milk Component Estimation 

Table 3-1. Relationship between first 10 principal components of blood 
plasma spectra and milk components 




Table 3-2. NIRS calibration and validation results for estimation of milk 

composition from the spectra ofttoo d plasma bv PLS reg ression 

SEC ^ " ~ * ' ' " ■ 1 



Parameter 



The best way 
of data transf 



PLS 
factors 



SECV 



Crude protein. % 



Log(im 



Dl 



0.612 



0.575 



Casein, % 



PI 



0.208 



0.692 



0.829*** 



0.108 



0.377 



0.938*** 



True protein . . % 
MUN,% 



Dl 

Log(im 



0.133 



0.863*** 



Lactose, % 



Dl 



0.248 
0.177 



0.938*** 
0.596 



0.584 
0.239 



Statistically significant at: *** P<0.001 



Milk Spectra - Blood Plasma Component Estimation 

Table 3-3. principal components of milk spectra 



Parameter 

Albumin, % 
Glucose, mg/dl 


min 

2.87 
45.9 


max 

3.58 
72.7 


oiooapiasma 
average 

3.25 


t 

The best way of 
Data transf. 
LogOm 


R 

0.624 


BUN,% 


11.3 


21.2 


61.6 
15.9 


Lo^l/T) 
Logfim 


0.361 
0.618 



Table 3-4. NIRS calibration and validation results for estimation of blood 
.plasma composition from the sp^tn, nf miiw K y ^ c re8ression 



Parameter 



Albumin, % 
Glucose, mg/dl 



The best way 
of data transf. 



Logflrtl 



Log(l/T) 
Dl 



PLS 
_ factors 
7 



SEC 



0.174 



4.588 



0.718* 



0.322 



SECV 



0.202 



4.691 
1.969 



BUN, % 

Statistically significant at; * P<0.05 +* P<0.01 



1.771 



0.682* 



# 



Ik 



Fig. 27 
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Rumen Juice Spectra - Milk Component Estimation 

Parameter I ~ I — ^r- — r— 



max 



average 




The best way of 
Datatransf 



Table 4-2. NIRS calibration and validation results fhr — « m ^ * „ 




Milk Spectra - R„ mell Juic(J Camro ^ t K^a,* 

Table 4-3. Relationship between first l n «ri«^i 
-= Y dS0me r mTmn ^^S component of milkspectra 





(a) 



3 A 



20mm < 




20mm 



(b) 




Fig. 29 



Influence of Investigated parameters on NIRS for FAT 
^ m assure me ni (sec V) 




Influence of Investigated perametere on NIRS for PROTEIN 
measurement(SECV) 




Co* 
No91 

Influence of investigated parameters on NIRS for LACTOSE 
measurement (5HCV) 

All 




-*-700-H00nm. 1mm p»\h}»r%glh 

-4-700-HOOnm, 10mm pathlmgth 
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Cow 
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Import Wavelengths: 534nn, 620nm, eSSnm. 694nm. 778nn, 844nnu 858nm, 





Factors 


Without EMP 


FactorlO 


After Applying 




EMF 


Factors 


In the presence 




of EMF 


Factors 



SEV 



0.204269 



0.087212 



0.071528 



rVal 



0.980037 
0.996256 
0.997483 



SEC 



0.136665 
0.067217 
O.056339 



rCal 



0.994630 
0.998611 
0.999024 
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